(!9)B*B1$iW (J P) (12) & Hfl ^ j2fc ^ (A) 



^^6-224153 

(43)&SBB ¥jfte4p(199G8£l2B 



(51)IntCl.' 
HO 1L 21/302 
C 2 3 F 4/00 



A 9277-4M 
A 8414-4K 
E 8414-4K 
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(2i)djiB#^ 
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(22)tBKB 


¥j£5^(1993)10J|29B 












INTERNATIONAL BUS IN 


(31)«$fc«S3=5g#^ 


9 7 3 3 8 0 




ESS MASCHINES CORPO 


(32)«5feB 


1992^11^ 9 B 




RAT I ON 


(33>«5fc»i3=5BB 


*B (US) 




T-* 'J#^3fcB10504» ^=.-3-?>H 








T-*>? (#Ml*tL) 
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T^';*^H12590, ^-3-?Hl7 
















K • 7 * ') -X h 37 -f - 






(74)ft&A 













(54) I JtBJQ««; 1 ^-^f-> ^ifc&tfSSB 



(57) 

ataasr s «fc s «:firietgflf»?xsm#iEg 3 *rc*» *) . 

jwtejglc J; ►) MS2S«*i68SfiB«**JWiE«l«:$(|{iai 3 ft/c 

*»wKiM»*Rtc «fc o xmms n *. 




C2) 



#M¥6-2 24 1 5 3 



B<(faJ5f£;WcJ:-,-CJ.^^>y-r-SCi*5r*-5. sis 

ffiiZ? + >'VcMiZ&ScM&&!&Z iluiaSlS 10 
^#BusB#*4<Da®±(cjg£J&&-f £ <£ 5 KiiiriBifftiifc 
g^BBS S ftT 9 . liuf BJBtK: <fc *) Mta»«^ ^SifiB 

[ISt#J»2] MSB®*'. JSl&!8j^CDl^ffi®*/c«!R# 
JTC & * C <t 4 IT £ . it*^ 1 {£fBl8<D&S. 

( b ) JKJ£1i!£^t?#*£liifiB* -r>/-Wc+#ftlE# 20 

( c ) S5tat«4cD^M±©wia)K©«iiS*i«fcO k '?Sai^ra 
ZfflWThCtlCj:'), MfB*«±C0*tl45:jE5t^S/c 
Wx^>^-r£J&Pg4> 

( d ) ? + >/< * fc^itriaa^©^®* 1 6 ^s&sra 

-c*^^ HfrfaeasMSfcaiR^igw^CEi^KifcJ:^^ 30 
*marr * fare**. f?iB««<Dia£* * + w<A<ptto> 

gW*«tfC 4 IS*Ji3K:fatScD^„ 

[§9*^5 ] wjtaiso^i^mfcjrvffl^^^-rsm 
£EflG*c4:fc«M&4-f it#J33K:ieiS<D:fri£. 

[0 0 0 1 ] 

[aHLh©fJffl^»] ^ftftWK. 

?£tcim£;-? ZJS&<>CM-? Z>. S6«C»«tCtt. 



[0 00 2] 

[0003] M5£x » y45ttfcx -yl-yiHDffiJjU: 

*KUttx»^>yrtt. taXv^>yt*0 2 0(DJicDra 

&t>IHII®#0fifc;*ft*. fctilt 0ncnr*\fc5ic. 
JiiteJ:o'*«3«tax^^>ytt-c*») > S2»^ 

4, M2<D. m l©ggpgPOTffiiKC*4SP^craRi4*i 

nfcx ? > ^ 7-J»i*>SL-&U C 4 ttW 6rt»r 
[0004] ^^X*CC*5^r*fe«^^i5fe^eF§te 

^fb^^*r-sci-e*s„ h f *$ts *m&^<Dm. 
[0005] ~mvr-<mz. *mi*mm-&-ricMm 

t>2»o ^©iilt, JSJt>f4^^> • iff^ (R I 
E) fi-A4900*CtcmtSi (s)+S 

io, (s) = sio (g) ,©sj&*ec-r^*i* 



C3) 

3 

[ 0 0 0 6 ] Sfcfcftffite-jmc. J5J£itHca®-L&Clg*>s 

CO o o 7 ] -fflUrjmvx vT-ytn.cjs^x:. ft* 
tsflmj. ^h^xh+~>*x^> (teos) . m=.m 10 

[0 00 8] *Mft l¥S&4 26437 4W. mtK^St, 

[0 00 9] T ■< -;KDea"l)P>(Appl. fliys. 36:3370. 
1S65^)*jJ;OV/n*s. 2 (Novak) (Sol id State Technolog 
y. 31:39, 198»¥){Cte*S3n/c^g«. ^SA#^JtB 

u commt. ■ fXT-Mttoviwmm 30 

&1>:7P- • 5x-X^A-C*-5„ 

[0010] mim*^? z>tcito<Di> *> 1 mirmc 

TX W^^^Tl^S (Proceedings of the Symposi 
un on Dry Process. Inst, of Elec. Eng. of Japan. 

mm. 1989^10^ 30a. p. 90). umrnvfo-cmtoin-tc 

Wr3>£. y WbT>*-?A£3fc«L/cM&^*>> 50 



#^¥6-2 2 4 1 5 3 
4 

e.©^tCSe>l. $ /c«NH s *$<fct>*NF 

■i * a wfcf£. ~> 'J =» >©ja&£±tf £ £ . 

BMb^£i$£T*c jsijcmm*. 

•CBiT|gft^%rg14{bt--St. HF4e<fctf5fclfcWf5»£;* 

n/t. xwe,». aiccTnufc^corai^i. 

x •;, ? > ^fci'tc J: x& 0 5ffb©»* U < 
[0011] S^i. Ki2W*dtri»Mtt<:J:&£ 

NH,:|BJ:C>*HF©SlI *©#*&*&©. NHj . H a 
O. HF©et&i8i. M7^bT>*x?A{£i|&i8i. 17 

[0012] i£fcftffi©x*^>^ • AODStt 
r >/n'{ck i 3 ttwen/ctf >7'k: J; ^t, ^-^ > 

i>„ e^fir^-cji. x v ^>y-r^#a®±(cia 
©«ii±KSj6«i*j«iw -sit tcs^^iDte-r -s/c* 

[0013] affi±tC«DSiJSJt,!Kj)g*i^$n4<!:* 
Sf6igj«. x-v^>^-r-<#^S<!:fi«Sfel!L^U© 

>^3n^aifii. x^^^^Sn-S^fflOSI^?:** 



(4) 



ftm*6-2 24 1 5 3 



h SRi$& £\ 5f Jgfctfr©flffl±K:iSS&^ 

©fffltc)gfgl*te&II8##fr < fr*. 
CO 0 1 4 ] ±fe<D7 s -^-Jl'6«. ^ffii ?^>^*0 
BftfttUKDatBtcfett -STkttMoffSElco^i-c^-r «,> * io 
**. S*$iJi!U-r-5.C<h<DSS14*8g^l,r«,>/j:l>. *•© 

SSSSBfcfflMU *£#t^':/7C£;fcteHF<!:7j<£^ 

s©*;i> fG±(c5 1 -/n f zmmLtc? * e tc a 
C0015] co^^Att. e*si£*w>a*fl*>& 

®ftll±tcWf KfGWttJBft 3 ft & <b S tt jg C SISlo-C 

Cci»ASftSa&£PIDK&&©tc+#fcE 
^(c^-r S*-Ci^<. c©*gfgft)E*LW?K:J:^-c\ ig 

*). HfiSa^WHCfc*. 30 
[0016] «®r©^B©/&##>e>©M©JfcJiKW:. * 

^A>o-rc»s. #*j&7>©#iEas^miiJit±©fiicc±i^ 
Ig&©j*<**tt9flii/T:i»<. 

[00 17] IWot, iffi©^-* -;W6*J«tOV^' 40 

±l»5©tt. SJ6(SiO, + 4HF = SiF« + 
2H,0) sWfttoic-aft-c, HF#rit®<*ft. H^AM 
iUTH.oa^J&Sft**^-?**. C©fce!>. 15 



3 ft Tab*. 
[0018] 7 7 

y> h> • i;UX(FarrinqtonDaniels)*J«fcU c D'>* 
— h • 7 A,*— (Robert Alberty)3l> Physical Che 
rnistry <St3jSg. 1966^. Wiley, —a-a-?) ©p. 14 

>£ h ;!/*>© 2 ^^^©^©WfiJtS* 5 . ?Sg 

jjsSftTO-S. Cft&NI&imft HF/H.O*^ 

[0019] B#W©tIiliCC{¥5Cft6©;fflj£©^fc©» 

Sffii. S«i^ + >M©jlffiM«:«t#r*. HF/H 
,0 2J&7>ig^J©H[&8ltt. *»S^BJ©#fi*^ 

(,>£©-?. ^ + >^*rt©3t/^ffl)iS««^M^©ita^-c 

[0020] *H#i¥^5 0303 1 9-^«. JSJf^S: 

^©^^©^tt^sn-ci,^**^ 

©*-Cffiffl^ckOftb<^o-Cl^. fci^.^ ^X?r 

~c\ ±^©-r^r©^^wsi^#iSi-r*. sit. 
tt<tsn/cgfSg<*^©si&(c j; o-rstt^^^or 

^ffl*©jEa£tt©ia«g*fctt#*#. 

[002 1 1 *1^503 03 1 9^, NH,*J 
cfc N F , tpVOtitniC i -d T H F =5: mfc? Z C t &k 
C©. HF4T>*-Ti)ffl*^-tfC7 



7 

■5. 3RH#^5 0 3 0 3 1 9§©i2(l x*,^>^ 

jis*>«t^ i o #©x * ^ >?mmtp<Dmmz*i h, i 

OA/53-<Dx^^>^SS«s 10 0 £rl>b4 0 OA© 10 

3 0 0&l>l/l 200Ai&4. Ctltt* *ffl#l¥05 
0 3 03 1 9^©0 2 rmSft-SBMiJ:*} 

ElSfcaGXZBM b f 6 ©~> 3 >©-SP«. 

it y a ^ &r > *x Aoo^-caH±Cc?8ffi 

>y*i**T-r-S. ^8^1*^5 0 3 0 3 1 9#©0 1 5 20 
Kfctt&x v*>!f2t\te.m<t®<D»tem Sttift 1 0 0 

oat*5. cn«, #wie»©0 1 Km^-r^f-* 

* h*^<'©tc£^&J?S£tt£;Wcffi;t x* 

C 0 0 2 2 3 1 0 #flB©fifcliic«i: o r 

S. )!&^^0CT>*-TCDK«3CC7k^€:^fflt- 4i, H 30 
F#Jftj£<?n. |g©??&KJ:^TJ^jS£as±#*. 01 
(c J: o r JStto^fflJfii 3 n £ c i tt c >. 
[0 02 3] 3 *B*5Ff¥SS5 0 3 0 3 19% 

asts. ^«;=i><fcr^fc^^^©x->^>i/<DiieRtt 

~>V3>«x^^>^3ti-2>. JK*WC><b. -> V 40 
3>Kiv?>^Wli, C*"i6©5l£;tCj:oT> x 
v 9 > ^©tfffflftHKNt tc & £ pjfiltetf * £ . 
[002 4] 3e>CC. $*-/N&iBJ:ijfc*»<D»M5 

-^aBE-cflwsenER:ifi-3< t. ifflii-^>yt5 
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ttM«*tt<**. se*»fRr». 1 ouT©JS*>6/i£ 

[0 02 5] 

cc— ^© jit >itffi-cz* A LTi. SfC«5S©ifeS*JcfcJ>' 

s±<b. • ho-i/^-zA^o fc©ia©su 

Asn. a»wtcaiSLst&-rist6«j©sii^*j^9j-c 

(aEast©ffiffi*^a«:ia:SKi*s«3&j^3*x 
r. @**^a©aa»(iiasisiit33W^si3&>-c*o. 
*--^*i««isjSBj©«i^iR©jaK*fc«-e-ti*tor*» 

®S*«C 0 . ?Stt<bS n/cS3f 

[0026] L/tAi^t, fi£*^(5©^g*J JcO'^ffi© 

[002 7] *^W©aW«, *«Lh©3rM©W3©lg 
7&sjES8K:x >»^>y3nSJ:5tc. jg»StC«!J8© 

( i ) j* s . ( 2 ) ffifdt. *j ^cx ( 3 ) ftmmmztciz 

[0028] 

[SUH£JK&f*fc8&©*K] *^W©S5B«. 

j»m«cj:-9"T:x»?>y'r-5ciJi«'r**. S«±©tt 

ttWfc ct U^l«««tfln8M8l#£S(c «fc o r too $ n 
[0 02 9 ] ( a ) MQ* * 

ee^j r« a l r . &rae^©&iH±ec££^<7)g£i£tt 

f * KPi t . ( c ) ^iBttf4©aM±©«iIg3J©©it§^4B 



C6) 

9 

#IEte#S/ctfi^>^-r£@pg4. (d> ft>^ 

[0030] *mw<Dnwj:®mit, mm*** ■? ^> 

&B#rafcfffl#r*&t>. ^iBWtckntf, javish©?- 10 

[oo3M *&mtm#>-c. x ^>^s«i± 
sa*jEHtc*ij«9-r 4 c 4 * * <t 5 tc & ofc. 

[0032] jAVffiHWi'^A^Efc.fctfjAVffiffl© 
SjSS** 1 **. WTtcifcNBKi&BJ-TSJ: 

4. s«±o©ffl«<D$w«:ssto„ s«-c/u>*a, (* 
hsrst/um,qcm) . und^n-. s/cwai^(c 

^tscitci^r, j^^j&©ttW<efii©iESgft b#iui 

*sie»«©JBj«4ii*8wc«ao. *ni(as£aa£*i 

[0033] &$Li>mbm~cte*§zw<Dm*rj:mmz 
ie$s-rs*i. 3?&9i4)fl4 ©ss«tt. -en-enaaisft. 

[0034] HHKC. #2feW#3E{*, T>*-T*»*0» 

hf^ «w*>"c6ssr*m>OK:tt»«sjior*i. * 40 

BKI¥fll5 0 3 0 3 1 9#£««©fS***»6ti*C 4 
tt. #B<&I*W5 0 3 0 3 1 9-*©f£ttfk3nfcKl£0l 

4t*Hft**- F-rsBMHffrrftD. IS* d6 

»fl£SW. Bl «c*Lfc«B©r>y-*» HMMR 
<cjtte&©tc+&&lli£(c/h3 1> (^tur 2 0 0 A* 

SI) CiWoTI,»5. *a«p^5 0 303 1 9^ 
*T@4iaS-C». jft***i&-|Wt^-/*©«36*«il> 50 
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u it*a*si6»©tstitoW«isnr*»«). 

[0035] 49MIMNR1**:. ffe©5S< ~*S1S**B 
Sfrfc. /c4jU*. TEOS4B^BMfc*-f*iS iO, 

«K*oT<*. *ldE«lJi*"C©ttlW3:— 5Er*0. 0 

fc*« -ixmmitm*. o*>teos ©##h f ©h^jsjcs 
4 fomcx^-cfc-fcztizmfemz 
ttM«©fl(cftS. !»fkr>*-'?A«7^^kr> 
*-*Aj:9fcjfcfc0fiif»ffi/rc:£7*->if*fT 5. - 
3 5"CJ:»)fl8r»«a©4*. fcfflflrbfil* 
E^-Clb{ / PTSC4*ioItfe-C*0. *ffi{C«^T2.ti« 

[0 03 6] 

t*> ^ffljs©0js**iita-r 6 j; ^ (c§9:n-3 najsa** <fc 

fw>*»4-c**jB©«i3«fc»)t>m»ai**ac«iarr& 
^mzmm-rz. cn«. 4«)foW7kii8&STA,tM,4 

ft. C©«©^£VKoa>©U2?--AtC#Sl/. HE# 
teJ:U £ Se©mt^^*5BBK:tofc^-C*^©»s; n» 

Wt«*3e«r4©«c(5Ctt-3. £8: US?- At*. ( 1 ) 

i ^viTomfrhmzvmm, (2) mmm&m. 

tf (3) 8ttBtt£*6ttift?'SKl£-C&*. Sfl4©U 
y-A-Ctt. SlffilBaifti»4#. SiS*i*->fc<iac6 

[0 03 7 ] JMIBDSHW 1 Set . *^iM»-C<jgffl 

<D£mCMMZft-?o 4&ttBCc£tt-rst>©4attttc 
$ teti|Hl«tt5Sr«6*» J: cW»**»H©Sa** fcJiKB 
{C«fflr*C4*»T?**3&i. *WM«tClBi£Ti^*f 

»r«ffl*A:ttifeiaf *awt*. ^i#«c«»i©aBM<j 

tc-r «rr. Bsgr*fc©rt*ftc». 
[003 8 ] *Hja«-c«. **wtcfie->-c, r>*- 

T4 7vfbWR#X*iBatc«teU 

C 4 (06). 7 -fbK^*J «fc 0'*4ifiii 

cc«*&-rs^s (06) . si o,-emLLtcmmicm 
& if ©»i«««*«ffl"r -5<giEi » 9- > vm&m. <m 

4fcJ:0'S5) . *^J;o'a^«r^c^'^4±BB©t ( >■rn*i 

©«{g%ffl*^t>i±Tx 9 ^>ysit*iw»"r suffice 

THi-Ofr**. 3 ( 1 ) Stc?K)©iaiffitcj:-5-CJS 
Ic.*Jec-5«^4. ^X{C$6-rc4tc 5 fc-,-CJgft.3>ijti 
C 4ii^*K8iJT i>tc«><Dl5m*S £Z?*<D&g:t . 



C7) 

11 

( 2 ) jsir^aiMJc <t o r *»Jtai s n * c ± s^rfc* 

[00 3 9] ^HJS^JtCOOTSi^TS. 
[0 04 0] 1. KJS^*ffi&K{^T£fcafr©g§g*J 

>yr*/ta&©«£L^S2g#^3ftri,>.s. #i o. io 
ll.l 2telHjB$t£ras. jam *fc«JSfc.!feiM<« 
£J5fc>?- * 1 3 {CiSjItcSgAT-S. # 1 0 . 11. 

1 2 <Dffltk&&w&L&$t[*i<Dmm#<D&&<i: k> 

©t, x/^©iiA«mj$r*i. iSA©i:&. *£A3ft 

fc#X©EE27«. 1 4 ©iSSf-CCDiSifilE* J: «3 
SgJcUilfSti*. -e©*£*. ««l 4©affi±KigSi 

isi 5*«j«*tt£. ^Asnyt^on^B. mmi 

4<0Mfi"C<DJgffiff^jJ:'3m^. ^-f>/<13cDSK 

"COigSIEE^cfc Office £ (CSS 3 ftfcO. £(<>5© 

t*. >;<1 3ttt-£ 1 6(Ccfc-?-Cgfifi££«fc*) 20 

suaa(csi^3*is^e»r*^„ *igi 4«. 

tiz m t m ctmxmiz titc^^^^&xA, 

OX2 0<b. Iil4^. &fca«-79> H2 1 ICWL*) 

-*2 9. ?-i'>^'SE^J*-5f 3 0. ^-eW^SK-fcx 
£3 1. fciO'f *-^/»ST^'A.SK*-*3 2 

^6©ft^*ij©^g2 i atcg^n-s. 1 

a«. 85^2 2. 2 3. 2 4©2E«EE#*ifcgLtBg5 30 
T-5. H^^tfJS^Ottl&aSS 4. H 

^©f£*&i8i3 6#>6. ^ft-etl#2 5. 2 6. 2 7£il 
DT5fc*3ft-5. R?;$S«HF$;fcttNH 3 

©@ $ /c B * + >/< £ -T 4 C t S 4 . BfSfSfc J: 
**»<F*J©EE2jti. ffl®mm.2 1 a £#2 5. 2 6. 
27. 10. 11. 12. 2 8 tomffiCjz^XffiBZ 

rt»«r<,». Stt.^i'>^(CjiD*T^r©«M?ls. Wig 

H^USfSiMmLX. ^iS (2 2ftC>U2 3*C) 

lo^^^ffi^i^iSfciO'WjSjglitctti^^^^^ K 
3 7^Ut*4. iag-fe>-*3 8^6©m-^*i. flllift 
f» 5 ? h* 3 7 ©®g*£lflOiHgT*$iJ18PiSH2 1 a 

7 *$ i o'jas-fe >tf 3 8 « i -?©#* ffigffl© t cwew 

fc^LT&aa*. ?^X<omWlC> MWmg.2 1 a-C»« 
1SI3niftD«l^^7^ F3 7*JckO'iaS-b>-9-3 8^d 50 
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iiCimi. *IJ^S2 1 a»^ + >^<®ff-fe> 
-9-3 lKI.fcoT^l'^^iagfcgtaL'. fc-*16"^ 

©&*&£« DTsa^aHJisi-r 4. M»aaK2 ub, ? 
1 4 tej: eFflurc/icjtt,2 o ©affi^nm l . t - # 1 

74BJ:tttS}«gBi£#3 3-©«^jiDrs^$ij®-r 

£. KJfc^OiSSAB^cJl^jiOT' (HSHtir) 

#2 8&m^X^ZfrmCX\,>ZMCj&CX 2-o<DM$S; 

[0 04 1 ] 2. N H j 4s<fc O'H F ©31 A 
Sf&«J©»A^(C*^^>yfCiiD-5#2 8*ipgC>TC» 

4. mi©a9£*- K«c-3w»r»w*. 9tmm2 3ic 

HF***U Jffi»i§2 4lCNH,*;fc»-r£. 3CC>T 
#1 l*$«fct>*l 2*HBt(c*»oja»cPH<. EQ&Hifi* 
*>Ji&3&mL. «ii&-Cj®^fffl©ra{cffljS{c. 

14. *aaat^2o. *5j;^«ffi-7'?>h2 1 

±-cag«g-rS„ C©if, N H j J: ZPHF <DELtJ\&*? 
*-/M 4©MSt*©^K<tf5iai<. L/c*5orjgiffi 

H5«fiS?n. x y?>^-r^@©^®£©JSfS 

*^*-So ^?2 8*J|ai»r^-5©-C. !8liM©^^Jlr 
HFteJ;0'NH,#Pffl3n&tC-oftT^JHl 5©J1 
$*iS4>^-5. Si^Wtc. 5fe5)t:©aiSI0/tHFfcJ;O' 

Amffirtt^Hi-cjsieiBj^aHiKjaig-r-s©^. « 
SfS^M©fflfiX*ij;o'>g?s^[g(c«<#rs. mikztiz 

II. ^*>^'{ci»A3n-5JSJCc>!Bj©fi. *>t>#3l 

s. sit»^jix^^>5/3n5ja©jgft;©2K* s *s. 

[0 04 2] ^X«t#&^5»(J^(C^-pt:t,^©-C. iS^ 
EE©r>^rXT*iJ:C>'HF30^S/«C<»:^. J|C>9x-'t 
SST<0Slftl8^ds bJ«6CC% 0 . HFiNHj ©ib^ 

[0 04 3] 3. HF/HjOC^A 
4>5 1-5©«K*- K-CB. SJCC^©*A^f(C^>^ 
©#2 8*^C-CC^„ B?jS5S2 2(CH J 0^^3t« 
U. WSJS2 3(CHF*5£^l,. »^10teJ:c;i 

o**aa»«r aox 2 o i-csf&w^s l x . *?ffin 

1540^-r^. C©tOBtt, ^f>^'rt©B£**^* 
-/n 1 4©?aS-C©Sf6^©^^JEtc^T-r-5S-CiK 
<. ^x-^SlS^O'CJr^ili^t^-CHFfei^H, 
O^^AT^lS^Jc^tC. S)SI)®*i?g«E©<!:#«. <a 

sun 5*©-r^r©sicWst&f -5*-c. */ct*^ 

2 8*iM#? + >/^l 3©rt§^*<gfHi3n-£*r. 

^+ 1 3f*i<D&.foy>&mmm 1 5 ©Si&^£3J!^-r 



(8) 
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f 3KiA3nSHF©lKJ:-5ti^S 
ft£„ x.,^>^T^$*®±K^JS#ff*Jdc3ft7t 
fg. 87^312 3 *«?t»U #2 8£B3*vr«:#l 1* 

pgtr-c. iiJjn©HF%iifln-f-sc 

7T-&©}*. #2 8*«H,»"C^f >-><l 3 ©f*9§«J*gf 

[0044] 4 . (SJEi ? ^> #m<Dm&*s <fc 
0®. =R#ffKC{i@4:te«fc!y'®5£#AS-r&<t. SO?- 10 

?rttf$*'&Sffigtfttc9 » -n*S8 6 $ ft & c t lift < 
[0 04 5] KJ&gWtftff4 0*, «^»-fkT>*-«> 

£. s&tttti&HM o i*. r^-^+4 i £9c-cj£j£ 

^4IBt&-rS. >/<4 2*sJrO'^ + >^*45rt©E 20 
7J»> Siefltf^-jWT^-*-*^ 1*>£>S«4 8&C5£ 
*tKWil* (0gttl>U3B) «5&Uft<.>cfc?tC+ 
»K«<«CoTl>*. PTCMI$4 4*»6*i'»<4 2*» 
»U ■□»4 8*e^ + >^4 5*«»^-*Ci«Cj: 
oTffiBE*#fc£3-t*£. *A3ftfcKl&na?«. 
3ftfc««4 8 £fcttS8tST/U>'A4 9K*^tiil 
ifiSOT, HF*J:tfNH,©«8JB5 0«BfiW-&. » 
«4 8*i«fcom»TAOX4 9{*-7^>h5 lKIXDtt 

&S& 4 8 (DUffit . {b^BJrt*iSJE7J© £ # (C&Ktt* 30 
K«fc*)fil». #5 2**. *5 3«»J:Cf«5 4«9<&?ftfi 

ffl+©Rtt?»i4 . m^<Dmm±<omicms <* ft/csit^ 

JKS!«©H,0£<¥5 Ci**l/td>5. H 1 0«^ + > 

- * 5 5 T»R«flE*±e/r . &M&13£<ft©3Kft£ . 
x»*>^T^*Ji£©KJ£*{E5t-rac£*«r**. 40 
M8P8S5 8K. *>*5 6f>*-^aflt*K1Jll/. 
^5 2*J«tDfb-ar5 5"C-€-©fflJt*WW-rS. 13 CM 

astassfts. aurcA,tM,4 9fi#*K*u 

5 7 "C * +• >'<©«K*1fc*D 0 1 - * 4 7 
ZC £«cj:vr*-r:w<4 0rtcr>SfS!&©I£^%^S 
Ct*it*5. »&M5 0©I¥St£> ft?f5 9T« 

[004 6] Rg»«-C«. ?t>'<40 (C@f*©ttfc> 

1* **OB^ + »<4 2*iJ:0'3 1 *>'*4 5Sr*na&T 50 
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[0 047] 051 

%(C SiO,Oi»?> yffl©*i5£©ga*i «fc ES^ 

a> • -tz;t/%ft7 WbT>*x>7A--C3faKU 
©ttfflmSCcJc^rjg&Sftfc*^*^ a^* 
> h*>e>^-6S5t»ft-*(CC©x7^-^3> • 

»A-r£. 17 ^<tr>*-^A*.6©»l^«. *** 

JS^M*/*-?- ? h©4M>CC&£il&4. 5mm©^5r 

jffia-r^. c©rH2>^';». *-iK*#>^c#>tr 

:/y3ft*/MB**:/'<tCJ|»H3fta. C©T*>7*y 

«. • ^>^sp>f>ysfta^u a> • -7 x 

a-i?a> • -feM*7 5&I,>G9 5'C&Cjm&$ft, 17 

Wbr>*x.7A*>6©8;sui. -3 5-c©7x-a± 

-C«5)2 0^MJ8IS$ft^. *7 v^bT>*--7A«i7 

©Mrittmssft-r. *i-e6<{b^»ii&WNH s F J -e{* 

«CC>. 7x-aB1 O^RfliCftttTSfct^L 1 5'CiCftl 

■r*«BiM»©»J>B. KX£$J©«*§tC J: 5 fc©"C* 
3. »1 60 0#©^-C»B»*rajt&U/i:» > SfcSJj© 

«ffi«*tj2ooof*eaT'6S'c«s<. c©». jua& 

SlS^SStcBi^SftS. 17 ^fbr^-fAKte 
H-ifi 3 0 ^ffflS)j« 3 ft . 10 #RH©ft]&f B©S^© 3 ft 

dtrjifct i 4-c©-9->7*;i/asr«»»tt*«ttc»*ie»r 
JgJSSfefiS^©BJi»f*. ■scr©jg»»«^A-c© 
«tt*J:9?«<a*. CfttS, K<b«JJB©-SIK»Ji » ^ 
>^3ft-6^^-C&^>. 

[0 04 8 ]E®&. ftl 0ftl»U9 h^OSiE-C, 

4. 

[0 049 ] «aKjf*Sl6»U^-A«:*jWax 
fffl©SIS*jJ:^a 

^+ >^s^©fl!!©<!f©*a©iiffij: <o b&^mBucmft 

6©f ^T©9-^4^ffi±/cl7 (c®« 3 -li- C i *i"C 

0^. C©U> ; -A-C« > >^<F*3©^©^£t > 5 
I&«3*$tyaffiJgl©i|fifiS©ra(Ci£S©M^*4. 7x 

- ^-7 > h©iaS*i«Sie^M©MSJ; 0 *>ftu» 
<b« 7x-'> • -?-7> h±(c^»^FJBJRi£«iBI*J»i«S 
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tt. xv^>y©M© -e©#^. 

[oo5o] mm, ftftWK«a9fcj:y0 1 o 
y*^f^/c»©»$bi>ieg*^$nrc>s. ssi 3 

SI 3 4B, 17 Wb7>*->}A©±;£fc:&-&^fC 

^fcsffe©affi©se[WT©?as{c^NFsn.5„ c©& 

fN*. &«*t 1 3 8 4SOTSft£S&fM©5$->* 9* F 

1 3 7{M©ggl 2 1 attCfcoTfrbfr*. 

tt. 3 8*«B1 3 4(CWiJttWac&*>"C# 

£„ *r>'<l 1 3©M«b--* 1 1 6£##. B<Dia 
ft**8Sl 3 4©jBflasLhR:ltf*Sti*J:9R:ac-,-ci» 

• v>5> f- l 2 1 ©&g|5#©i&Sf tt. §S134t")a 
-a1 i 4©4^6©*EJ:«? *><SC>iaffitc«l}#sn 20 

•s,, &s*t i3i. 132. 138. *$&.vmmim 1 

2 1 a#aSJftSfi*St«-f*. 1 1 4®Sffi 
teti. TEOSBWfcW4JIMMfc<»«e£. Sift 

s2^s©-^b-5r'r^aHiL/T«,^. «*>is^a 

(g*-F-Ctt. »>*WM 14. *7 •WfcT>*-^A 
SSI 3 4. * + >'<l 1 3«-r^T^i&-e&-5 0 ^ + 
>^113«WU K£*>:^©m 2 

irass^i 2 5iiS9r#i 1 o*pg<„ 17 ?fb7>*- 

■^A^^^HFfecfcCPNHj-C^-f >/< 1 1 3£3tttU 

r. 1#*?TC rjft»fiE*J KEE#*.fctf&. C©J£2> 30 

<. 1 3 OfCfc^TfcmSft*. 

rg^iE^j iasfccfc^ 
#>e>* r aac*Kjg-r*ct30«-c*. ? + >^©je;*j 

i&W*#M<**ifc«,0 .#11 0£Hl>fcfft. 

1 1 4©a®±i. rK*b^5Rrtt«3ftfc*&»a 4 o 
t^o^ (qcm) ©*®±4c. jgi#»<fc£t». j*<*# 

JB«T«>« 1 1 5jWR*3ft*. H,OSJ6*l« 

«rt«4rt«iji3&» 6 jam itft >'<rt»o«tft**w»«c 

hfcQCM 1 2 0©H»*iJt/)nUTC><. #1 1 OfcJ: 
0*1 2 5WJS*titJHt»yt**-C**. Stt»(C<fc6«fitt 
ttJ». ^SWter^SRCD^«:J:€,||fi«fci>e!>i^2(S-C* 

sciWofc. c ©nation*. 

ZU&fb^^fi£Sfl®TS©fcffl$^T*C4#-C 50 
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#B*W«»5 0 3 0 3 1 9 4t4t**MWWK) Kfc£iMII 

Wx.^>^nfcCi4QCMl 2 0#>6©fl# 
#7nt/Cl>&<!:MBKKKl 2 1 a #1 1 

OtfMC. #1 28*J|g#. **-V/tl 1 

«rra. 1 3 0 4ffiSLt. si&imi<DBHt 

t,-cfe* f >^ftas©n#tt-r <-cc«n& 

1 1 4*mmu. SMmmzmmzitztcitoic. m 
.&# 1 4 o©rta$*tiST£&£^#©ia&£ 1 0 0 

•Cia<lC±tf£. *~*1 3 0(Cj;or«iJ^$n*)JfflI^ 
S121 a{CjM6ft&E>3«. M^©JK»*±ST 
■So Eft#l»Tr*4. ltt««S7l/. IlifflSSl 2 1 

atiRtoif 1 4 oft&zmm-rzmmmifaftvm&zm 

[005 1 ] flti&CDJ: 5 CC. RfflttACDT E O S *$<tO' 

)g©^3«:II^IT-SC<!:^nIflr*»3. 0/c*i-o-C. JS 
j£©«fl[*SC*, *^l>BHFiNH 3 Otb4§Et4 

•T£C<!:#-CS£. ttHRHKBl 2 UB. «7»^bT> 
*-tf*El£?»flWBa*W»T.5i'»5 9 F 1 3 7©S 
S^Ttf-S C 4*»T» . *"3B.D« 1 4 0 F*3£fli3IT 

tcreowt^nfc^i-^M 1 4©?affi : &Tifsc4^ 
r**. *»-2»c>«. ®K ; &±tfSc4fcr*4. c©« 

^«>. JSj£iKj©a®f«it6aa©mK*i. st&«»js»«cs6 
$nsm©*?»«9>-2.^s©sa!=fc o®< it^sn-s© 
•e. ^+>^'rttc«tti^^»Rw^$n«ci». tTF 
k, «ftW»i'^f-A«:oi»xrttW"i"4. #1 1 24W 

*. iHIII^Sl 2 1 atcj:^r#l 2 7*s0ilL/r. S 
SI 3 6*i6HF^X*«A3-f±. 1 3 OK 

«fc ->xmm<itt.tj±.Rifimbz ns* -cc©#xjsa* 

^WSC4(C«fc»5. HF4NH,Otfc*»rc4#T* 
S. HF». fi7 Hb7>-*~7A • -fe^^^iS 
AT iff $ /c«t*(i:ii»DT 2> C t ifiX # 4 . 
[0 05 2 ] JgjHSfi? ?^br>-t-^A©^«5«Cflfe©S 
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[005 3] fc4*«. -SB<DKii^*f A"C«. #1 
2 8£^£(cWO£©#E3iftl©^#**. -£©«!: 5ft 
it, F 1 3 7 . ^Sl 34. >^-? F 1 3 

9, *J<fctf^-r 1 16*. «*x— 1 4©i&K<fc 10 
9iSl>SK(Cta&T£4#iiteftC4#*S„ #12 8 
*J^(CW fcttc* 4 . JBEflabMME* J: 0 fi*>JBE#(c» 
TT*. JSl£5gJ©S3SBE^«S^JI*{Ci4C»(Dr. SIC 

«^Ud« i 3 4*flns»Lr. H.jiz±tfxmfeBEtiK.m 

0#©1 ©EE&TBbfW*. SIEWB. «*&®1 3 4*> 
e>^*>^rt*icf;o*#l 2 89H^NMWc*t»&. #1 
2 S^BflD-SCiT&i-Cti^X^A. * /<:(*&£©&<,> 

KtsiE-r-stttf-c*. £^»Ki£4&is©S)f8*aiw 20 

*£4*ir#£. 

[ 0 0 5 4 ] 0 1 3 tt. *!W<t>a9t«-c««UiK:#aE 
[005 5] udnh^t-a 

J:5CC-r£C4;W$ VlK M&#mi'Z.7~MZ&tc> 
HF kXVNH, -ClteML-C—mitir Ztc 30 

fe(C. ■?jw\4-4 0!5:t,^10 0 , C(DKI-C?&9L 

to&^*®«ft:^*ffi#-r-<£-ca£. iioti, * 

si7i-xm ^x-A^ioo'ctoffi 
<. ^fc^Jlorac^ec: -S, JR2 7x-X-Ctt. ^x 

i o o-ca< (cjjn&sn. yzmvumfimazti 

£. ?aS$IJ©^-+^U— # 1 5 0#>6©?SfE#«. ffH 40 

■s. #1 5 2&WDS4. ifc###i 5 i*a-?-c. 

»iyg 1 5 5 KifcAf rt«9IB|.fr* 1 5 5 «. * 
— »M 1 4©g||Jtt;fi©. >)x-a-7^>H2 1CD 

i*jfi!(c}jfe{*£iei&-f sfettt*. ^n©^isi(c«tn. ft 

WR<Cm 1 4 0 KRS. i* 6&C. ? -f >/<©fi 1 5 7 * 
lifll. fiflBWW*-*»U-*l 5 C©7 

fitKl 2 1 atCj:-?T-f>7-f> • t-* 1 5 41C&& 
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1 1 4©i&K ; & 10 0'Ci< (C±tf . tft£Sfem*t 1 5 

s-emm? mm&mi 2ia^isi 

£HD. #1 5 2*ra<©T. ifctttt. &9#1 5 3£ 
MMUXfrh, • 1 5 4£ffljfiLftW 

fttfft£ft<ft£. i«tH5 64«ffil/t. t-ifl 
5 4a>6tti£?fc#©jaK£gtrf SaJtJlJ&Sl 2 1 a 

&*-<>-7>r> • t-* 1 5 4(cEu*n$nsm^4iiii 

L. &&l>tta£9#l 5 3£jM£ijf£fi£tBS|-f£. C© 
IHgli. 1 5 6 (C «fc oTil'K3tlSSffi*i 1 0 0 

*Cjfi < (Cft *>ft -5„ 

[0 05 6] ?f|g*~* 

#^rtt. 2«a©)g*-^*ffiffl-r5. -#©«« 
tt. *ffi±©ig**fcUJ-r-£c4#-c*. ffe#©liStt. 
^a*>e>iia#OTmtBK:A-S]g&*lfcHJ-rs c t*Jrt 

■5. SlffiJg*-* #Wffl4ft.5tn;t. 7 0 0A*}gS©J? 

s©)i#ifctti-c# m£im<, M©*e*r 

Afe^sjs*^a-ct. )gi©*ijia!{c!9:&o„ ffe©^a^ 

f >/^F«3©)E^^b=&^Ul-r -5 C 4 fe-C^ 5. 
[0 05 7 ] Ctl6©*-?«, ^Wl^^y 

«fctfHF-CS i Ctuf^t 44*. ^iS^K© 

*». x-y ^>^?n€>z:^b^^s©fiK:i:k0dr4. 

{C«fc^-C^TT-5.C4*it?#S 0 {t©!^^^-^ 
ft*^ar*. ufc*^r$iI®saicj;^rJgi£:!gj©jE 

UC>a*icfcO*iEl/l.^*ERFW* J «iE3n-5. S i 0,-C 
mLbtcQCMit. SiO,©l^ffltSCt*5-C 

[0058] Lt^BKASi©*-^!*- ^i-> 

^•rtgp© i c fric^-mtem&mifa ut i>&t»*>4- ^*>* 

«5tT-SC4*i-C#-S. ©SILT 
taS*^AT)S*|»*-r-5C4Ai-C*4. t-^Bili 
/c. ^-C©4^Jg*^#3n^cfc-5(C«fflEt-SC4 

[0059] ^^s«■c^o*^©^ffl 
7Kas^fcB•c^^^ (qcm) ©sim«. ^^-csiw 

its vnmiph'mji*:nz>* &Mm±v>&M&m^z. 

[0060] S7». HF#*4NH,#X©i!£!8]#> 
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T = (N, d./d, f e ){(l/?cZ)t a n 
[0062] ±3rc. N. WtK^-C« 1 . 6 6 8X 1 0 

,£r©t?. sun-cut. igis^'jaxDZfii . 07 

£2B&<B2. 2g/cm l 4fiii1-5. 55t,W!*fcttZ 
#lCC}2^t&£. {} F*9©5*:« (f g-f c) /f gri 

«£A^m>e>-r. ctuz*wMWvmA? zmmci> 

^:*PW&T>*~2A*&£!f?J 1 2CCW:. 2ocr>gfc*n 20 
©*Sjy£©*ISI©2. 0 8g/cm'ti,^Mffiir 
s i o,tmti&ik<D»nQffiuz. SiO.tlJO. 5 

6 5A/Hz. My *{tT>*r-<}Artt. 0. 83A 

/Hz. ^^ji^p^-'f&T^fc-^A-ckto. 6 

0A/Hzt*5. 

[0 063] &&<D&^fo®(Dfflfe$itc{Zm.m&-&m 

m l xmmmm. z±m * t . ^bi 5 *i * < a 
iws. sa#±irr stcon-c. mm$tiz>fxtffl*<D 

-rfc^of h f m&m<D^s.m^ut. lx x ? -v 3 

j£L&(,*C£#7n3ttTV&. 40 
[0064] !37(DiBa««iC7n-rQCMlg«l»<D^ 

A/#i»3£-r*Ci*i-C*i 0 S i O.ttSQCM 
£. 18. 3'C-C6^W*fc»l 0 0'Cr2 O^WC© 

niHz*i5i:fe«3Hz*ii!S-c*5. cna, g*s± 
s i o,£©sfom£^£/ctt£^c 

[0065] nm<Dmmicts)^h.?>i > <Dxizrz^, so 
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[oo6i] *asft«^^*^fflbr. mmm. m. 

*SJI«glb&£tt;»|gJ?{C|igT&M i 1 leriB 

o i e f<Dimm>mn^-'V^-y^xK.^to 
mi) 

-*(Z tan[x(f,-f,)/f,m 

fc>n * i i» 5 mmicttrz 2 oos&w** *itsr* * t m. 
%.tz>. \^<Dwmz. mmicxix. mmicisvz>& 

V$>2>. ?ft*PQCM±-CJg*SbfcT>^r-T*JJ:0*HF 

mzmi o i9 *ju/i-c*^ 0 smwxitmax'ob 

iSs<,>iigrJ5i£##6£-r-5c£#-c#£4>5 

ii. ^imc^^<D0*^fcSc£#-c*£, 

Km^i. ^*>#0iirc*£c £•?&&. 

£> *7 yfbJc^^^-^HFz-^fiSSn-S. HF 
,-tt. S i O.tC^tL-THFOi^S^OOJSJtc^Wr 

jS5«^*»#r-C», T>*-TiHF«:^tf<g*ia 
(CHFr^WSn^. H F £ N H, *^t?®ftS)gtC*j 

[006 6 ] jg)fS@(*B<Dffiffl(cJ;4x ^>^<D$lJ® 
H F 5:$tf^)«tA:B7-5 X^tp-c-^fb^r ^f^JStc; 

<D±fmm&m®2 nsts © -mittr -< mo^ms. 

tt«tc j; ^, xitmz t\tc%j&mz. -u-ymmcz^xm 
mttcimik-rzt. Kfc&zmwTZ-kxcf&gjzvi 
®Ki^<tcim5. mmmzi&muxmMv 
fm&zmw-rzijmz. hf tT^*=-T<D®mm* 
v<d h f t rmvcT a ^<DJstsjwm>stc i> mmvz 

[0067] m&±.K±im><DmwmtfiKMZftz>t 
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coo68] mmi-icfx&mzKDm&im-fz t. s i 
kio©s i o,icm?zttibiax.fcm&m*:mMLmi 

htf#€>&<r». 01 B$W©ilI3S£ft&CJ5J£$r#IB 
©/? 3 *!ifTK;onr . HFiSiO, ©Sr£;©jlg# 

#g4>*HF#fifcfrr£jSm*HzaK:jS-3#. JKfSte* 
{3:. ®{b^*ffi©SJS14<fcD*>. HF^SfT^S** 10 

a. 2 5 -cc-mnir jmmm*s aas&mon? v it 
ma o i> t e o simi;*wk&#* < 5i&-r * c <t #bj? e> 

®W©SiCKi4KJ:-pr$II«l3n-S^6"C*S. #*J7 0A 

[0069] Sft^O^fft^JSttiiS^flJlS-r^OCC^ 
g&J»3«. JKl£©S&£^*SC£CcJ;DaHfiSJ-r£C 

tarc^S. a&4M&l>l3£. i£tfc3SK*Mg<ft»5. SH 

*ijpsjst&w$^»< c©^s&©se«i«. my ^it 

[0 0 7 0 ] — K{bWJ?t3lffiJ:D±K:*S 30 

^©HiNH^fcb^fc^-SCitCj:^ x*^> 

^3n*-Mb^3&©fi£3Hj®T3c t#-c#£„ & 

>*-T7W<&irC&£. Btfb13?^M©±K:<?>*#X©H 
F£NH,©Jt$£gI;t£C£tCj;f) > j36#fcHF©fcl 
PK©J¥i*a>£>. *7 {bT>*-^A (HF :NH,= 
2) "Cff ^n-2>J¥?*-C©i^^>^)13*W-5>C«!:*s 

[ 0 0 7 1 ] 0 1 ICfF Lfc«8©T > ? h £«/h6R 40 

Cc-^Sc-T * J: 5 CCsBSST 4 c £ £ . 
[007 2] JSfS^r^KD^m 
Jgfiim? WbT>*-?A£&ft!l!$-e/c|&<D. HF©~ 

^by-/^iOJgit«, *i§®*-c©EJ£t<K-c<,>£,, 
S i 0, + 4HF = S i F. + 2H.O-C* 

a. l*>u si f 4 &. mm.^m^^rii(o-Q\tt£ 

UT^-'i'A (NH.) ,S i F.££)irr£. 50 
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Ji©#£*7jVr. 7>*-7fcJ:0 ir HF>W&*8l,/c&. 
^J&©®$fl&j£##)Ift#L-C. WM&W lOlHzi 

T i H F ©WS^ AOOJKD 0 % 8 4 ACDJSJSKtSaT 
Z>. H7©2 0 0 0#*#iao*/J^g8bffc«. 8 70 0 

AoAJMBsora^-r-s. i oo'cictiam?zt. imm 
tttttfi o 3HzJt^-rs. cnw. 5 8A®rwt^ 
-f5&©i&*«:fi^-r*. 

[0073] R«5£j«»©^*a*fS' U 3 >©&Ift^ 

hJU*08{C^-r o WS4 7. 8 5. 3 3. 4 
8, 86. 4 9. fc«££>'8 7tC*5tt&fc*--£'©BfNH&# 

mczctZnkLxte*). Ctt6©1tS«:3rc&SS i 
F 4 *>6^S'J$n^. ft*8 5. 86. 8 7 ». ft«2 
8. 29. 3 OOZsV^^m&TcmZStsS i F,**>6 
ff«4 7. 4 8. 4 9«S i F'*>6£i;. ft» 

3 3(JS i Fr*"C*4. cnf.©«nttt^<^h;i' 
«. ^*^7;i>:*n*^i*r>*~^A©JKj^#JS** 
mftMTZtZlcS i F«#fl?Sfc3*i£C£ tll^LT 
*JglB©S i 0,Ji#>6WlfcL.-C. 5E±IC~.*V- 

^'DCDSfST^y : ^«st>»o^«^P , a«. sio,©^ 

So 

[0074] Kmwmmnmm. 

*Sa©JCofflW-C{S:. ffidO-' h.O'fcOL i o- 10 
SlS«J©IIIISf^«. ±j$©<EEEii$K£ 

^(c-rs©*^e>-r. ^©fj^.*>««rs. SfL.^j© 

^>slHi^x-^^±©ifiT^•^^ H:b©^3»* 4 s 

r i^* s tx z> i »^ > m*©©s#1ffi¥ttflffi3P-c # 
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